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Abstract of JP2000353528 

PROBLEM TO be SOLVED: To provide an electrode catalyst layer superior in gas diffueibllity, electron conductivity, proton 
conductivity, and discharge of water. SOLUTION: Thte electrode catalyst layer features that a catalyst -porymer complex, 
containing catalyst carrying carbon particles and polymer, Is a three dimensional network porous structure. In manufacturing 
method of this electrode catalyst layer, a catalyst-polymer solution composition Is produced by wet coagulation method for 
obtaining the electrode catalyst layer having high porosity and superior in gas permeability and drainability. An electrode and a 
film- electrode complex (MEA) using this electrode catalyst layer are inexpensive and superior in a high output characteristic 
because they use the electrode catalyst layer having said characteristics and an inexpensive electrode base material superior in 
gas permeability and drainabiGty. 
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. 7^ U a s. h ]) /w#tt^# (N BR) ^<D 

[0 0 5 8] m^SWO*CffiB#©|gH(w< S<OfcftK 

mmvmtivn 5«?fcfttff*b>«\ ^fc. «mft»«i 
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13 



[00 5 9] if5#->$H»s 2 3'C»£*J»t*ffl»Wtt* 
#4, 0 0 0MPaElTT?S>'5wi:*iitf*l-<v 2. 0 

o oMPoJy.T-cfcsoautf*?*^ 1, ooom 

10 0 6 0] '^iEO^S^1^0«ffltt:-0*CXm»- 10 

Si fc»* u -C*»a»^kh. 6 © * R? C fc » 

pet, pp, #y=c^u->, # y flutes 9 ^ * 

***^WB, *«fa#!J**^>HMB, S B R, nbr 

I«*fcl/TJIiV*9t*Ifc*Tt«*«. PVAtt. 

£tt8 5mo l%£Oi#*fc»tfW^i:^5j*-iW* 
L<. 9 6»o.lttJ9Uk*J:9#*U\ 
1 0 0 6 1 ] H{fo^9jR*t*tttt, * y- K (Sft 

*Uli2 0%«T, *9Jf*L<li7%«TF-C*»5. 30 
[0 0 6 2] «Stt»l^*i»J5W5H^Wro^**tt, 
0. 1~3 Offift%<0«!Bfcfc5©* 5 #SLV\ 

$tt'Xsv>IS5* J J:^* 5 x 0. lia%*«T?^yK 

**. 3 0aft%*«*5fcRSI8»MIS«>«SS« 

1 ~2 0®ft%©*SHt?*>S. 

[0 0 6 3] ftttfttUKri, *<7>**m*a£#t LTffi 

«tt*T»Tftfc»k:i5 

[00 6 43 AMMMEoSUE.. K y :^tt«r»< 

flStfftfcfcfc. R*SUtt»»**Ht3mmei±. ft* 
U<W4. 5mm£A±, * bl£<J* L.< tt6romJ&Lk£ 
■J-ft. Smm^ttt, 3fc£, /^K9^tt«rflb« 
a*HL<fcft. 50 



2000-353 5 28 
14 

[0065] AsWaittfcSWttfc-fcTGSFBl* 

oft $ ttMmmtiiffi®)?^© s <g£i.h, » * u < b ft 

&U, Sbfcjf*L<ttl 2«6tJb£:-r«. 5tt*tt-C 
ft, Zfc^©EBWWW*)BL<fcft. 
[0 0 6 6] *»]H«»©ft*©Jil8tt:. 

Omm£lTWSK> 1 5 rnmKW 9 ff* U , 

#R©»£tta!iR*w* 

. AiHftBlftettK** 
©JSStofcBJIMtff *>MH#i6c: 9-^ , i"< fcft. 
[0 0 6 71 4t. 

|»ft©S3*|f0fc:*>ft*3L (mm) *rfcofcfc*fc, 
&$LK$tr%mmt>*t><Oi'hb (mm) SrSfl^U 
A/L#*S:J3trfr0. l£iT"C*)5 t>OfcV>5. 

TBflOMttfB WEB **ft t * KH*5o*B StIhI $ 

[0068] BffiKtm, iS^«BHK, tt 

[0 0 6 9] ±e©^i*»b. mffiS^t UTffl^ar. 

2. 9MP«©-<toBffifc2&IWin*» *0fflE«:« 
SSifeH*** 3 % ± 9 H^*«36#tti!BBaMfclfea < * 

[0 0 7 0] ft*U<f±2%S!T, SbCffiUttl 

%siT-e*>$. 

[007 1] fcfc, «ft«^*0»J6tt, WT© J; 9C 
LXff?. *-f, «ffiS«'S:ifiS4 6tnra<0R^C*y 

fc«WStt*r**, t8«K»©ifiifflafcO 2. 9MPa 
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«tHS*f*B0ttiU *«>iEj!rfa&SK#-|*lfcrplltT3 

[0072] ^jft^mSwSrS&Ki U 

t>tf&*s± Off* L<. «WHS#KJi6#bfc'bO# 
$ P>fcff*U>. 

[00 7 3] «3MWtfcU-Ctt, *JT^!lnsHI/i' 10 
(PAN) 7=/-*Siiii> t'j'f- 

flrHKO*. CcoriJt. $§fc»*fe$:1Sj£ 
2, 5 0 0TOTiWU<, 2, 0 0 0t*s,fc9#£ 

[0074] ^m^mmt^'^b^m^m, 20 

itttts itftD (Jim) 3l§M3$3c (MP a) i:. 31 
9B#f£*E (MPs) t UXV^«© 

[0 0 7 5] <r/ (EXD) SO. 5X10" 
i:-?, ^aKflWk«79l9Hft^N 3ISBW**I±J I S R 
7 60 1fc*U-CiW«-r* o *¥*I»B©#JMWM>» 30 

Hf}ilfi¥iaufc|[$1^5, ff*L<tta/ (Ex 
D) 61. lXio'-CJ,^ i9^Kliff/(E 
XD) £2. 4X10" -CfcSo 

[0076] fcrnmsmn 9 1 \±®fa&tt<» & 

&tDtttb. 0. 7%8Lb-C*>$©#ff*U<. 
U<ttl. 2%{Lb-C*>9. SbfcftiUttl. 8% 
»±-C*>5. 5l»ttr#*tt5IB»* (a) &3ISm9; 
(e) -cpftbfcff-ofc*. 40 

ioo77i**:, msMmnvrmnm* tm&xx 

&-rZ>tztb. #*ffi«tt©9l3B!&Stt5 0 0MPa£U2 
■e*>S©##*L<» 1, OOOMPaEimSO* 
<fc»>ff*L<, 2, 0OOMPaEl±-e*>5©*S§^t 

[0078] «ftaE#n.'«v^feh,*«*siwitoiaa 

|±, 2 0 ,imfllY-C , *>5roa s ff*U\, <fc*>ff*U>© 
fittltOflDgO 5-1 0fg©iESO3g^ ? ^$ii-S e M 50 



WS 2000-353528 
16 

Si©lB:SttHtMS5* s J:v\ jt:©*52 0^j3iS:^x5i: 

<Dm*<omizw.M&$:< * 9 s i»»t l-c©&& 
sBffi«aft6«»#*nrv^»iS , tts tiff 

ff*U\ 

[0079] M&mt\z%^btiz&%mm&<»&®& 

HC^ttSttStfOWSnflS^^lO 2 0 0^0- mWTi* 
ff£L<, 50ji Q •m£(T#*!5ff4L<s 15^Q 

fflJgttJIS R7 8 0 IdPC-TlT?. 3£ftfe*ifcli 

[0080] misa^scffl^btvs^^jfitt. xgi 

ff*U<»0. 2 0WT, Sbi-ffSlXttO. 10W 

mmm<o5>mm\s< fco-c#»*&#*w-s*:* 

[0 0 8 1] ffittttfr 
»Bfta*3j|W[«B-C*>5. 

[0082] ict, MBBJBtttt? t anatt^f-*. 
BESS, ffl«!a:^tJ:9Jirafl:^«l:**bfctt, ^a^n 

tt, flf(J|^j!M&!|a^o?'tix©JK)5 0~5 0 O^fifCfc*. 
[0 0 8 3] i^HSm^tt. ^ro-^fi 
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s^wj-a-s-rs ~ tm:>?> ®&sft<s. r.© 

JSi*6ft*WW (Wfctf, 
[0 0 8 41 5M8W«««M#^ffl^6n**B.S** 

*ma»& *6 ritiJ:^ IBM*, WlWktt. W*tbtt 
fc«ft fcfHBffitt* 1 * fe ft* c 
[0 0 8 5] 4fc, frajtWSf- Mitt. 

5>„ fftotf'JT' (PTFE) > 9 1 

(FEP) . ^ h97^tDxf-l/y-^-7^t 
p r/V^f-^kf (P FA) fti?£>7 

5- 

[0087] ^ b tttwnutiftf 
(««*o fcL-cj3t*e>ft**fttt, «*aHai««3«-c 

J»«tt : Fi:©»*«!»ftt>ibfefe-f. f^b 
«S»tSo**»b*JB-e*>S. PTFE. FE 
P. PFAtt, JWt«»»l8#K**6>*t6t1*««« 
BMblft^ieKs ptfe its JglcfEfC&tt:#te<' x 8i** 

[0088] H 

»U lO-v5OSt%^0*L<, J:9$f*L<ttl 
5~4. 5mfi%, £l£#*L<tt 2 0-4 0 

[ 0 0 8 9] frJUWMS'- h©**MS»iR 
«klcj:3„ ♦SSOrom, 2 0 0mm, ff*K 5m 
mW^®*S¥?&ife¥SSrW-r * #7 *:R$S*S<3.K'ffi 
ffl|5 0mm, 2 0 0mm. J?7* O. lraro©j| 
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ftcD*fe*iSlc}i. WEEJ!©**?* 1 . H»tfcft-Cv x S. ItH 
4 6mm«S9P3^-«)iJfctl^*i-fc->-h* s . ifflEWlUKt* 
ASft, 2«toWft«WS©f*tt^ sffiESft*. 16 
RSftfci/— N£0. 9 8MP a«Jff^)* 5 ^fflt5i5 

10 ©^tSitl^lSWfcl A^m3S* s jStt^H5. 'SEJSOJS*' 
ClT, -©B#<DmEV (V) *»Jfe*iv5. »J££ft3t 
IJEVrojaflSffll^bft. 9. &ftR (mfl • c 

m') #3ftJt>&>ft3« 
10090] R = VX2. 4X2. 4 X * X 1 0 0 0 

[009 1] #?LJW8t£*>- K©<B««Jrttt, 1 0 0 
inQ • cm'i^TT-fc3;itdW*L.<. 5 OmQ • c 

20 tP^fL^§^'>— hW^ifslSSitts 1 5 OmQ • cm' 
UTXhZZ.ktfft'&\'<* 70mQ • ctt^Tffe 
5Cfc^J:9»*L< % 3 OmQ ■ c m* JJTFT'fcS* 

[0 0 9 2] 4tt9l08tfttiEIBH:« IKraaHWBfitt* 
(ME A : Membrane Electrode Assembly) b.-f%Z 

[0093] urn. a$©«mmMiK:ffl 

v» 5>ix 5 ® t? fettri iiticis^ s fi a <o r* \± ft 

[0094] :©7"o h^SdMKNU ^f-u>-^br- 
t<«^feft*. ^-7/w^uKS-C* 

»4, DuPontttSlNafion. Jlgfli^ffi^ciplex. JSSH^WFle 
mion/£ * ft> Uft7 y *«-C», h 3 7**n 

[009 5] /D^JSJWIttHlO^^W* 
* DNIS:2738300 * CSID:61245M801 1 DURATION (mm-ss):37-04 
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[0096] lti*. »»- 

[0 0 9 7] Sfcs *»fl©«tt*MW, fci^Sffiffl 
^g$tiFJ#mf&Kl8a>&£5!a-®®£-£# (ME 

tt *>t? l, < , * e> (c«mm 

[oo9 8] 44Bn0mttiMt:A^ftfm 

[0 0 9 9] 

[jdkM] sat, jttneaMHfcofcjtJkMfcJB^-c. 

(1) «nt-#p-»'»«*©si« 

Aldrichtt«Nftf.ion»«K» 86*!feS#;fr^-tf> (ft* ; 
Pt, *— ; CabottfcS^VulcanXC-72, ; 

(2) -rlB*»«»**»*tWl3SlilB 
fMBMiMte ( P T F E £ 4 0 3ES%-5S Uffe&T*) 

-0 6 0) fc, ttlE (1) *ll»Ufctt«-tf!?-9«dt 

(3) «K-jK!>-r#frfM>W« 

?L^i*8 0%-efcofco EiasSEMWS^StSrte^L. 
&J@& LTDuPonlttSKNaf ion 1 1 2 tfflV^ME ASrfP 



«f BB 2000-3 5 3528 
20 

*£®*fflEflO 2A/cm ! T?*)?>|lixfcfB5tii^ 
<JfctfeM 1 > 

(1) «j»-*!i-»a**«>ft**i±tf*aft 

(2) tt*t-#ir^*'fr»«>fffli 

/era. NafionOttigF:&0. Smg/cm'-Cfcofc. 

RtttcMEAIftftU flMMWflfcfcv^C I -V»J3feS:fi 
ofc. RJltttttt. 0. % A/ cm X-bvmkMU' 

<£j£0]2> 

(1) «ffc-*!>^«J»*«MM8 

^/Vtfpy K> (NMP) @f«fcUfc„ w<DNafion-N 
MPHMHCPVDF* (tttt; Pt, 

; Cabot #3aVulcanXC-72, 6&&#& ; 5 OS 

«%) & < vxfm-x v i-mfc® zwim 

(2) R|fc-!l«y^i&jW»R*#*tH»S5WH 

(PTFE&4 OU^ftUMti) 

&fi'3it i mm& (^n»-#v-^*-TGP-H 
-0 6 0) tire (i) T-iBSKLfctai»-tf yaffles 

ftbtllZfimMft.^ &£©tt£Sln>E/em\ Nafio 
/cm", PVDF©#ftO. 

z t>mg 

5 fe . im- # D ^&-&flsas=R7G« @«S^nFLK1ffig4: 
*LT*1!I. *#1lftBW0. 7jiniv S7L*f±8 5 

^MEA^tUx «*W»K*JVNTI-va3t«rtTofc. 
*/VtRJ*7 0 , C, #xmj)0. lMP«ICd3V^T. RBI?- 
2. SA/cre'-CfcOttftfcSajflWSfc* 

<ifcS5E<5!lZ> 

(1) ?K !) ^a^w&^fe i tf&flfc 
HtEI«iJ2 fcWt]|fcji-*y-r»*l*ftJBv\ [SJ«IC««| 
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(2) ft&-*^-«-&#©5?« 

*# bfrit®&tt<D®&i&Bf%tt~ e^-^w^s 1 m g 

/cm\ Nafion«Df+jgrSO. 25mg/cm\ FVO 
FWW^ftO. 2 Sraj/cra'T'fcofc. d<Dft&p§ 

(1) y^m^i* 

^/Vtfny K>- (NMP) w<DMafior>-N 
MP»PVDF, ftk^l**-^^ Pt> 

tf-tfv ; CebotttSSiVulcflnXC-72, S-&Sj#S ; 5 032 

s%) , wmmhLxT j ef\si'7?*/? (m^t^r 

(2) ^-^u-rjfl^waj^^^tria^ia 2° 

^tiMX-MS. ( P T F E & 4 0 3IS%^g Lftii£1-S) 
(jjtHSltf-tfVi-^-TGP-H 

-0 6 o) id, frtjfa (i) x*mMLittm-rt»-r&& 

(3) m&-rt\}-*&&#<n&fa 

&biMtm!&m*, &&<ottmmo. 6mg/cm\ k 

afionroWSSO. 2rog/cra\ PVDF^MS 

0. lms/cm'-C^t, r. cDft^* S EMli 30 

rat* 3 z&Ttm b »0na«jt 

Sr*Lf*5 9. 1»*?L@«¥*J0. 6«nu £?L4Mi8 
0 h o fc. CI *>ftt>J£Jltt£ & **« liB 
iKMEAftt, jBt«««Ui**^ri-V«Ji*rtTo 

<Jtl5M3> 

(1) «m-#y-*M**©fc#*»J:tfSEil* 

.SHJ60tJ 3 £ IS) Uf9fi«SE-JtK y -<?ttdMMrJBV\ iWIHtfB* 

(2) ttKt-*»^|[**«>fMi 

mg/cm's NafionWW^SO. 2tng/cm\ PV 
%SEM»!Sr«t» »&-tfy^=Hfra 5 E&7ci!EB 
roflHMfteilWEir^Xttfl 2 t RMtlCME 



#53 2000-353528 
22 

(1) 

AldrichtfcSBHtfionWKfc, teSSBSft*-*^ ; 
p t , CabotttiSiVulcanXC-72 v 

2 0*ft%) SrADt, ^fctfL-CftdK-tfJl^fc** 

( 2) y tf**WI 
(PTFE%4 03fiS%-tSU^i-5) 

fcffofcUffiS** (E-TEKtttt*-*:'*»*) 

(3) ttK-aeu^fc-fr*©** 

ft 5>nfctt«E® 14. 6 1 m g / c m\ Vmt io 
n©tf#ft0. 5mg/cm ! T-foofc 0 C<D«4S«1*S 

?L«ffiig=Sr^U-C*3>9, #£?L&fi¥fc0..S < «m, £ 

-CUmMl fcH»KMEA<fcU jfcWSlMttB* 1 -V 

2MPafc*J^"C> BR^Wttx 3A/cmt-fc9S 

(1) «IW-*»'»ft)**»*lT*J:0 , ttjlft 

&&temmi>it. m*»«»ia«rf7 5ii:ft<» 

(2) 5 -e*'S«o!MS 

/em's Naf iont^#.^S 0 . 5mg/cm "Cfe-^fc. 

fcStt&a^fc. crofl*jSStg#^mifSSItSr*^«i 

mticMBAfMtu #sw«mki*j^-ci-v»isesrf? 

ofc„ i. 5A/cm z -efo"p^te^Jn- 

(1) tttt-3«9-vttM«>iat 

AldrichtlJWaf ioriWBtft fflv^TJWKWfc W , N — / 
K> (NMP) jSJKtUt. dWNafion-N 

MP*»fcPVDF. ftt«Eia#*-#> MtttiPt, 

J&— #V ; Cabottt®iVulcanXC-72, fi^fi^ft ; S OK 

'turn?* f) R<a»u-c«a->Ky 

(2) flt^-^y vjsL^/»oSi5fli*iitfSjs:8ii^ 

Mrs (i) "^»ufc»«t-*y-»ja»*tt*DuP«w«ttt« 

i Nafionl 1 7KlWfeUfc D a*iff«lC, ChSr/n 
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(3) Hat-*!)-****©!?* 

ft5>nfc*WWBttH eA©tt*SO. 8mg/cra\N 
afiontf>M#*0. 2mg/cm\ PVDFC3#^S 
0. 2mg/cra'-C*-3fc 0 CKOttJStlg* SEM^JS 

6 0) ifrJB^Ts ME AflSU» JKflHMatefe^'C I - 
"C, RBI?-^W:, 1- 8 A/ cm X'& 9 m^Tc&liit) 
<JfctfcM5 > 

(1) <Wi-3j«!J ^(01 

(2) mm-#v-*&&t&>fMa 

mg/cm*, NafiomOWSSO. 2rog/cm\ PV 

SrSEMHS^I-et, ^-^!)^^** ? 3^5c^S 

*$aWffit*fiXT:|sM\ 

ofc„ r.©»M^*«li»*f*iail«5i:IW«lcMB 

O. 8A/cm'-C*>5£*«5fcifc'<-C«tt} 30 

(1) 

m) 0>®(MtS:*«P , l?&*» £P.hfcSHfcU #t£SfS 

mm Lit!%mmmt>#&®#t&tt. ■■ 2 0 * q ■ e 

m, 3lo3g*H8lSf*£ : 1. 5%. o/ (EXD) : 

2. 2x10" -e*^fc. 2%, 4C 

<D2. 9MP a*PffiS5Fff?^li0. 0 6 6mm, 2. 9 
MP a*Pffi«f<75ffi*l*0. 4 5g/cm'. 2. 9 MP 
ajbnE^W®fi^'>tt0. 6 fc„ 
[0 10 1] JEIC. co*JLRW*V- sa^-C 



<&m 2000-353 5 28 
24 

Six*. WMWSi'-Mfc. 12kg f/cm (1. 
2MP a) l£JnE**i**fe3 7 Ot, 1 O^OfM&a 

TFEf ^sXD&gEtt, I5%t?$>£, 
(2) 

AldrichttgtNafiorijfc&fcs (ftWBt ; 

P U ; CabotttSIVulcanXO-72 s 6&fef!fS ; 

SrSHSiLfc. 

(3) ^ffijtfc4&cp«feffi:fc.£tma;$@ 

me (i) -cft*bfc#?Liwm'>-h.bt, «ma 

(4) sMK-^y-^R^rt^fflfffi 

n(^#iSfiO. 5mg/cm't*ot t C ©ftfej&l & S 

b^^ftHSi: L.TDuPoTit%t©Nafioii 1 J 2fcfll^TME 
Atfl«*Ufc. r.©MEA«>i»»W«4<i*«W-«E 
(I-V) Jllgiaoflcft, -t/ViftS«:6 0"C, 

KaStt&eflttfO 2A/om'-(?*)9ffinfciS 

(1) WLJHW-KDtMi 
■££ 1 2 ramie:* j/ hSH*:PAN*^S8i|ii<OfeSSS4 

a»&&«0. 039 g/cm\ spWHtfta 0 0»S5 
0 0<itn) fiftJfc-C'l : tf^A 

4 9 ON/ cm (5 0 k g/ctn) #?L 

[0 10 21 JEfc, iOWJBWi^-hB, ffiftl+Tf 
2 0 O-^Cs 3 0»©*«W»«:SfTfc. »*aa*»5^- h 

I $*l?C. H*> J • 2MP a ( 1 2 k e f 
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/cm') idjioE$^<Ea 5 b3 7ot;. 1 o#<o$ia8 
&S>7. ^?LS^tE s >- F-#tii£3itfco tfcJBSHfcP 

(2) <te^-^ i ;^i5tfiS;^S99St 

p tl ^ — sK V ; CabottfcJKVulcanXC-72. fi^tiftS : 
5 011%) JK«#Ur«M)t-*9^«** 

AITS ( 1 ) -e** LfcfrJLK***'- b±l-s Wife 

(4) !> 'MOWS 

n^M^ffi 0 . 5 m g 

?L^fi8 0%-Cfcofc. iO«BWM+*«S*l*i:^ n 
h i'SaWR* UTDuPontttSNaf ion 1 1 2%%^XME 
At^rtUfc. r.WMEA«?«m^»'(!feBiSr1giif£-®E 

(i-v) sBH^KiUff-pfc. •fe/wta*tt6o , c, 

fcfc3«MM>W«B> 2A/cm ? t'fc!?«tl.fciii 

(1) ftmt-jK!»-rfiJ«4»'0}ft**5^t/ftlft 

(2) ttfflt-iK y -r®&te<owm 

ft&ftfc^**0W»WfcBtts &&©tt#£lmg 
/em'> NafioricOtt^StO. 5mg /c m' "Cfco fc. 

RttfcMBAfMtU WaW^t I -V«|3fefe1? 
oft. RMMBXK* 0. 8A/cra t T-fc9^16W7^ 

< i) #jurw*f- nwtofc 

ti^SRSKm* (JC»ft* (*) *. *>Sfc«0. 14 
g/cm's sp.*Sf*#l 0 07i«2 0 0/<m> 4«, S« 
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no^m, 1 2 0 jiralcOTSE3ti> 3EtfTfc>*vfc, 

[0103] Etc, r.©*?LW»*v- n*. £§v<p-e 

2 0 0"C. 3 FEPf-<^-^ 

2&cDSS&K*fc**K <!<}IPJE£*V^ fcV^s 5 / ~" 
10 ^feWft^Sn, >-btt. Wi&tl*:. ft***©?' 
-f»r±, 14. 7-kPa (0. 15kgf/cm 3 ) K 

(2) 

Aldrichtfc«Na£ioii»K«r^^-CISKB«*fi^N-p« 
f/i/tfa!) (NMP) i&fKiLfc,, ^«>Nafion~N 
mp»pvdf, MMEfil**-*^ (MB; Pt» 

jS>- ;Cabot^±|StVu1canXC-72, &&*M$fi ; 501 

me (i) «w«w^nn fitraa (2) 

(4> «H-*3> -v«*»oW« 

nOtfjgfSO. 2 5mg/cm\ PVDFOftflO, 
30 2 5ng/cra'fS)ot C©««BtJB*S EM««+ 

*b-C*JDs «S#?LStt^*H0. 7 lira. QHmtUb 

KMEAftU ***»fc*^-C I -vmfe&lTTvtLo 
t;HS7 0t, *^E^70. lMPal^>t. RR# 
2. 5A/cm ! f*!3fintfttli^M^ 

<Jt«S«7> 

/cm', NafionCT^t^SO. 25mg/cm\ PVD 
F(D#»S0. 2Smg/cm'fi>-5t 4 

50 AffriiU jBPMt«»=*JV^XI -V*lJS*t5ofc. 
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(1) **L5tSH&v'-b®fWi 
*»«7 (1) fcPWHt#?LfWW*S^-»'***l' fc - 
(2) 

AldrichtfJUtaf ion^Srffl^-C^S^^^N - > 
^/HfnJJ K> (NMP) jgftitUt.. Z.ONafion-N 

jtJ-tfV ; CabotttUiVulcanXC-72, S&ffltSS ; 5 0 H : 

(3) fi*SSt — ^ U ^-^^^o^^P^s-tTJ^S^SiS 
1MB (1) WB (2) T-iflfflU 

awrr t * 9 j -/nc-ft*«Kfa»u-c, ms&£*t-t»- 

tK3KIB&£ J; ft fl*8£- * » ?> j£ * misflfcis 

(4) H4|jft->Ky^ffl'fr#».l i Mi 
#P>^ttej^PH. BiiOttfSO. 6mg/cm\ N 
afion©#^fl:0. 2rag/cm\ P VDFOtf^g 
0. lrag/cro'tJiot ~rottSS^SrSEMlSS 

+ ft k , tm- # y @ M^Mmfe 

o %T-foofc„ oimmttz SBWtsntw 7 k n 

fc. -ir^?&&6 0t. ^^ffi**BK*tV*T» BRJMH6 
B. 2A/cm , -C-$,9ffiixfc«ta73#^.Sr^Ufc. 
<H&0!|1O> 

(1) £Jg#l8 (1) kW»K#?UWMti'-Hrft* 

(2) »tt->l<y-«'***©W« 
A3driohtt»lafiOT*»IC, («MK : 
p t% u-tfy ; Cabot^tJKVulcanXC-72, 6-&fi#S ; 

2 0lft%) A<»*LT»tt-- 

( 3 ) U -yfi^o^ii J:tfS*«iS 

bmIS (1) he* *TSB (2) t?glS!S!L 
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&&z:k&m7?-M^&mz%ti&^T:* xxstthK. 

(4) -»tt-fr#©5H» 

n«)ftfi0. 5mg/cm l T-fcofc 0 £©tti*JSfcS 
E MS^-T ft * s »*- * y ^H^** 5 H55c56^ B 

LO -CI0MI7 fcPJ^fcMEA'ffcU TOmtt^5r I -V 
10 10 41 

[5§9! £>$!)&] f5S*iRi~9t^ft*SiW60®ffite^® 
ffi)&%ftl,T^Z>ZkZ®WkTZ><oX\ 

^i-ftii* s ^i?5:ft, 
[0 10 5] 0—1 2lctoft#35S]©S<Ste*S 

ICZV fPfig-T ft - k K. & K> -gZLZMfi & < iJ*Wi&& k &■ 

[0 10 6] SfttfJgl 3~2 6|£<*a**W«>«S*** 
30 t«R-«S*&* (ME A) B> iia^Sr^-fsma 

m^x^ztt*> % iSim77#teicflE^tffi^fcfti<' x 5S 
[oio7] se>^, *«jjo»i!i#ttJiEittt*>a'' % 
nfc«i*&*rrft. 

IKIB«>f!5^1ftM] 

[011 *ffi^l-C#e 3 ^®Ste!IE^»SEM^ : S: 
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[@3 1 



(51) Int. CI. 1 

H0 1M 4/88 

4/96 
8/10 

// H 0 1 M 4/90 
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(17) #$2000-3535 2 8 

4G069 AA03 AA08 BA08A BA08B 
BA08C BC33A BC33B BC33C 
BC70A BC70B BC70C BC72A 
BC72B BC72C BC74A BC74B 
BC74C BC75A BC75B BC75C 
BE07A BB07B BB07C BK34A 
BE34B BE34C CC32 EA03X 
EA03Y EA07 EB01 EB11 

EC16X EC17X FB23 
4K0U AA12 AA23 AA31 
5H018 AA06 AS01 BBOO BB01 BB03 

BB05 BB08 BB16 DD06 DDOB 

EE03 EE06 EE08 EE11 EE19 

HHOO HHOl HH03 HH04 HH05 

HH06 

5H026 AA06 BB01 BB02 BB03 BB04 
CX03 CX05 EE02 EE06 EE11 
EE19 HHOl HH03 HH04 HH05 
HH06 



PAGE 96/96 • RCVD AT 3X26/2007 2:41:30 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-l/8 ' DNIS:2738300 ■ CSID:61245M801 • DURATION (mm-ss):37-04 



